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Diagnosis/ subtyping of soft tissue neoplasms is based on an entity -
specific/ adapted set of

Morphological features
== cytological & architectural patterns , stromal background / matrix

AND/OR
Phenotypic characteristics
= intermediate filaments ,surface antigens, etc.

AND/OR
Specific genotypes
== mutations ,gene amplifications ,deletions ,gene fusions

or acombination thereof in the appropriate
clinicopathological & morphological context




With the increasing use of image-quided core needle biopsies

=pattern -based diagnosis became frequently impossible !

To face this daily problem , amanagerial approach to

categorize neoplasms in such a quick & practical way

to allow surgeons & oncologists to plan appropriate
therapy ASAPIs valuable approach




Clinical scenarios & biopsy indications dictate the
approach to biopsy interpretation

U Determine nature of anincidentally detected mass:
definitive diagnosis necessary(surgery may not be indicated)

U Define radicality of resection :
entity diagnosis, grade & growth pattern needed.

u Clarify the need or possibility of preop RCT:
grading important , specific entities as well.

U Recognize or exclude metastases or hematolymphoids :
totally different therapy concept.
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nClnicians request labels on tumors (diagnoses)
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Rule #1: what you need to know before looking at HE or
ordering IHC?Minimal set of clinical info

u Age

U Gender

U Site of lesion
U Size,duration

U Depth (epi-vs. subfaszial)

U Imaging findings

U Clinical history (other tumors? etc.)

U Underlying genetic diseases(NF-1? etc.)




Rule #2: The Blue-Pink (HE) morphology is still the gold
standard & basis of classification (remainder are adjuncts)

Conventional histology (H&E)

Histochemistry (PAS,trichrome , silver, Kossa, etc.)
IHC

Molecular techniques

EM
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We are not immunoperoxidologists (Saul suster, MD)




Rule #3:

V For final diagnosis, appropriate  methods should be used
stepwise until sufficient certainty is reached.

V IHCis recommended for unclear casesand/ or rare
entities aswell asfor predictive purposes.

V I.e.you do not need to apply all available diagnostic
tools In every case.

V Radiologists do not order CT, MRI, US & PETor a
distal radius fracture but a plane X-ray.




Rule #3:

V For final diagnosis, appropriate  methods should be used
stepwise until sufficient certainty is reached.

V IHCis recommended for unclear casesand/ or rare

In many of the casesyou do not need any IHC at all

V I.e.you do not need to apply all available diagnostic
tools In every case.

V Radiologists do not order CT, MRI, US & PETor a
distal radius fracture but a plane X-ray.




Please do not let some one make you unsure

Original Paper

Do we truly see what we think we see? The role of
cognitive bias in pathological interpretation

Journal of Pathology
J Pathol 2008; 216: 193-200
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Epithelioid pleomorphic liposarcoma

Extensive sampling is mandatory in pleo sarcomas
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Rule 5: Before rendering a diagnosis of rsarcomaOwie have to
be sure that we are not dealing with :

U Sarcomatoid carcinoma
U Sarcomatoid melanoma
U Sarcomatoid (spindle cell) lymphoma

U nPseudosarcomasO




Rule 5: Before rendering a diagnosis of rsarcomaOwie have to
be sure that we are not dealing with :

U Sarcomatoid carcinoma

For these we either do not

U Sarcomatoid melanoma need IHC at all or atotally
different marker panel

U Sarcomatoid (spindle cell) lymphoma

U nPseudosarcomasO




Rule #6: the most important




Remember when ordering IHC in soft tissue pathology

APhone ist often the best reliable marker .

ARequest minimum of Abs based on clinical/ morphological context.
AAvoid blind hunting (except: undifferentiated high-grade sarcomas).
AAvoid general markers asvimentin, pan-CK, CD45, etcunless indicated .
AThink of positive & negative markers in combination for some entities .
AThink of intra -departmental consultation before ordering .

AHigh suspicion index based on demographics & HE.




Remember when ordering IHC in soft tissue pathology,cont8 8

AOrder stepwise if tissue amount limited.

Alf primary surgery anyway the option , spare time, power and money.

The worst scenario is to catch up the right idea
just after the last tissue slide having been abused

Rebiopsy is not only risky for the patient but may be more
difficlut to interpret due to secondary changes




Diagnosis/ subtyping of soft tissue neoplasms is based on an entity -
specific/ adapted set of

Morphological features
== cytological & architectural patterns , stromal background / matrix

AND/OR
Phenotypic characteristics
= intermediate filaments ,surface antigens, etc.

AND/OR
Specific genotypes
== mutations ,gene amplifications ,deletions ,gene fusions

or acombination thereof in the appropriate
clinicopathological & morphological context




Objectives of IHC In soft tissue pathology

Identification of phenotypes not recognizable on H&E:
V surface antigens, intermediate filaments (CD117, S100,etc.)
|dentification of specific diagnostic molecular alterations :
V Loss/deletions of tumor suppressors (e.g. SMARCB1, SDHERb1).
V Geneamplifications (MDM2, CDK4,c-myc)
V Mutation markers (BRAF, etc.)
|dentification of specific fusion transcripts :
V TLE1 (Synovial), FLI-1 (Ewing), etc.
Identification of aberrant markers specific to some entities
V MUC4 in LGFMS/SEF




Intermediate filaments & phenotypic markers
-- Smooth muscle markers --

U ASMA, desmin, h-caldesmon are most useful.
U Usethem always in combination but never rely on ASMAalone.
U H-caldesmon most sensitive & most specific (not expressed
iIn myofibroblastic & rhabdomyoblastic tumors)
U Beware of frequent h-caldesmon + in GIST.
U ASMAfrequent in other sarcomas, melanomas & spindle cell

carcinomas.




IMT -like change in dedifferentiated melanoma
metastasis after irradiation (all melanoma markers -)

23



{ All 3 are positive in the majority
of conventional leiomyosarcomas




Intermediate filaments & phenotypic markers
-- Smooth muscle markers --

Desmin only -phenotype :
AFrequent in dedifferentiated liposarcoma ( focal, rarely diffuse)
ARhabdomyosarcoma (spindle RMS may be ASMA+ as well)
AUniformly present in DSRCT
AAngiomatoid fibrous histiocytoma
ASome FDCtumors
ASubset of myofibroblastic/myoepithelial tumors.
ASubsetof PEComas



92 yo male with palmar mass
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Intermediate filaments & phenotypic markers
-- neurogenic markers z protein S100 --

U Protein S100mostwidely used.

U Stainboth nucleus & cytoplasm .

U Positive in Schwann cells &nelanocytes

U Diffusely + in benignschwannomas &ow-grade MPNSTSs.
U Lost/near-lostin conventional MPNSTSs.

U May bethe only retained marker in spindle cell melanoma(MPNST?).




Conventional G3 MPNST:




Something like this is

almost never MPNST




Intermediate filaments & phenotypic markers
-- neurogenic neoplasms z SOX10--

U Almostidentical to S100.
U Stainonly the nucleus.

U Might be more sensitive for desmoplastic/spindle cell & dediff melanoma




Intermediate filaments & phenotypic markers
-- SOX10--

U Generally rare in norschwannian nonmelanocytic lesions.
U Think of:
AMyoepithelioma/myoepithelial carcinoma
AClear cell sarcoma of Gl tract (GNET)
ABasallike breast cancer (cave: also S100+).

AMany salivary gland tumors.







Intermediate filaments & phenotypic markers
-- S100/ SOX10/HMB45

U Only rare entities are S100+/SOX10-:
= neither neurogenic nor melanocytic
U Biphenotypic sinonasalsarcoma
U Ossifyingfiboromyxoid tumor of soft parts
U Rare myoepithelial neoplasms

U HMB45+/SOX10-:
U PEComa.
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Malignant melanoma Angiosarcoma



Intermediate filaments & phenotypic markers
-- Endothelial markers --

U Angiosarcomals acommonpitfall (over- & underdiagnosed)

U Nosingle 100% specificendothelial marker.

U Bestbeusedin combination.

U Stainingintensity should be sameasin normal endothelia.

U Highly sensitive & specific: CD31 (membranous ).

U Highly sensitive but multispecific : ERG (uclear).

U Highly sensitive but nonspecific. FLI1 (nuclear)

U Generallyspecificbut very low-sensitive: Factor VIl (cytoplasmic)

U Neither sensitive nor specific: CD34, D240, UEA (membr ./ cytopl)
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CD31? membranous staining
In epithelioid angiosarcoma










Intermediate filaments & phenotypic markers
-- Cytokeratins Iin soft tissue tumors --

U Not rare (= pitfall ).

U Usually low MW CKs (CK8/18, AE1/AE3)

U CK7frequent & sensitive insynovial sarcoma

U CKexpressionmainly observedin:
ASynovial sarcoma (focal)
AEpithelioid sarcoma & malignant rhabdoid tumor (diffuse)
AMyoepithelioma/myoepithelial carcinoma (variable)
ADSRCT (diffusedot-like !)
AEpithelioid angiosarcoma (diffuse)
ASubsetof LMS, Ewing/PNET, etc. (variable)
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palisaded granuloma like areas.

bland histiocytoid cells
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Epithelioid sarcoma of Enzinger

EPI'THELIOID SARCOMA

A -Sarcoma Simulating a Granuloma or a Carcinoma

F. M. ENZINGER, MD

V Medianage 23yrs

V mainly hand, forearm & pretibial region.

V Multinodular granuloma-like growth.

V Recurrences 85%; longterm mets: 30%

V IHC: CK+, vimentin+, CD34 (50%), ERG+/
V SMARCB1/INI1: 100% loss.




Gene amplification markers: well diff/dediff liposarcoma: usually no need for IHC




